Introduction
A sthma is one of the most common chronic diseases in industrialized countries and its prevalence is constantly increasing throughout the world. Some of the studies report that the disease affects approximately 3%-5% of the adult population and as much as 10% of children. [1] The definition according to the Global Initiative for Asthma is as follows:-"Asthma is a heterogeneous disease, usually characterized by chronic airway inflammation. It is defined by the history of respiratory symptoms such as wheeze, shortness of breath, chest tightness, and cough that vary over time and in intensity, together with variable expiratory airflow limitation." [2] The prevalence of asthma has been increasing since the 1980s. Asthma and tooth decay are the two major causes of school absenteeism. It was suggested as a risk factor for increased susceptibility to caries first in the 1970s. [3] The medication given for bronchial asthma has a detrimental effect in the oral cavity such as reduction of salivary secretion and change in salivary composition and pH. Some studies have shown that the children who receive How to cite this article: Konde S, Agarwal M, Chaurasia R. Effects of inhalational anti-asthmatic medications on oral health between 7 and 14 years of age. Indian J Allergy Asthma Immunol 2018;32:70-3.
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For reprints contact: reprints@medknow.com β2-agonists have a higher prevalence of dental caries and it increases with the severity of bronchial asthma when compared with healthy controls. [4] Relatively, there are fewer studies on the effect of different type of β2-agonists on salivary pH and dental caries. Thus, this study was performed with an objective to evaluate the effect of long-term use of different type of inhalational medications on oral health of asthmatic children between 7 and 14 years of age.
Materials and Methods

The sample
The study group consisted of 60 asthmatic children between 7 and 14 years recorded according to their last birthday. According to their medical records, they were diagnosed to have asthma and were under treatment for the same for more than 1 year. The same numbers of age-matched healthy controls (60) were also included from the same socioeconomic and educational level.
Type of sampling
A study group consisted of 60 asthmatic participants who were classified according to the type of the antiasthmatic medication consumed/prescribed into three groups: 1. Group 1: Included 20 asthmatic children, who were using short-acting β2-agonist inhalers (Salbutamol I) 2. Group 2: Included 20 asthmatic children, who were using corticosteroid and short-acting (Salbutamol) β2-agonist inhalers inhaled corticosteroids (ICSs) 3. Group 3: Included 20 asthmatic children, who were using combination drugs (corticosteroid and long-acting (Salmeterol) β2-agonist inhalers.
A control group consisted of 60 healthy looking participants matching the study group with age and gender were examined, they accompanied patients in the same hospital to be from the same socioeconomic and educational level.
Clinical examination
Clinical examination was carried out for each patient of all the groups under a standardized condition. General information was recorded before the examination which included name, age, gender, socioeconomic state, type, and duration of asthmatics medications. Patients taking their asthma medication irregularly or discontinuing it without the physician's order were excluded from the study.
The investigation was carried out in morning hour, between 8 AM and 11 AM. Dental caries was assessed using decayed missing filled tooth (DMFT) and decayed extracted filled tooth (DEFT) indices, while oral hygiene status was assessed by simplified oral hygiene index (OHI-S) and modified (OHI-S) index for primary teeth. The resting salivary pH was assessed using plastic pH strips (Micro Essential Laboratory's pHydrion pH strips for saliva testing manufactured in the USA). For each patient, examination was made by putting the plastic pH strip in the floor of the mouth for 5 s and then matching the color with the color chart.
Statistical analysis
Data processing and analysis were carried out using SPSS 20 (IBM, Armonk, NY, USA); this includes Paired t-test, Chi-square test, Student's t-test, and One-way ANOVA.
The confidence limit was accepted at 95% (P < 0.05) and P < 0.01 was regarded as highly significant.
Results
The first parameter of the study was dental caries. The mean value of dental caries DMFT/DEFT was found to be statistically higher among study group (asthmatic children) compared to control group (healthy children) (P < 0.05) [ Figures 1 and 2 ].
In the study group, one-way ANOVA analysis of DMFT showed that there was significantly higher incidence of dental caries among children who were using combination drug (Salmeterol + corticosteroid) than those using either Salbutamol or ICSs only (P = 0.019) [ Figure 3 ].
The second parameter of the study was salivary pH. The mean value of salivary pH was found to be significantly lower among study group compared to the control group (P < 0.05) [ Figure 4 ].
Furthermore, the relation between pH and anti-asthmatic medications demonstrated a significant decrease (P < 0.05) in salivary pH in children who were using combination drugs than those using Salbutamol and ICSs independently [ Figure 5 ].
The third parameter of the study was OHI and the statistical analysis revealed that there was no significant difference in OHI-S values between the two examined groups, that is, asthmatic and control groups (Chi-square test P = 0.872) [ Figure 6 ].
Discussion
Asthma and the use of asthmatic medication have long been suggested to potentially increase the risk of oral and dental health problem. Asthma is treated using many types of drugs. This study contributes useful information to further substantiate the relationship between asthmatic medication and dental caries.
In this study, the asthmatic children had a higher mean DMFT/DEFT score (mean 3.05/2.28) when compared to study showed that there was a significant difference among children who were using combination drugs (corticosteroid + long β2-agonist [salmeterol] inhaler) than those who were using Salbutamol or ICSs (Corticosteroid + Salbutamol).
In our study, the possible cause for high mean dental caries in children using Salmeterol inhaler can be explained by the property of the drug, being a long-acting, highly selective β2-adrenoceptor agonist with a duration of at least 12 h. Furthermore, it has a long-carbon chain attached, which makes it bind almost irreversibly for many hours to the exo-site of the β2,-adrenoceptor. It also resulted in decreased protein and calcium concentrations and an increased ratio of sialic acid: total protein in saliva which decreases the saliva secretion from the salivary gland. Thus, it can controls (1.05/1.12) and the difference was found to be statistically significant (P < 0.005). Similar study findings were seen by Khalilzadeh et al. [5] which showed higher DMFT (3.3 + 2.8) in asthmatic children as compared to the healthy controls. The possible cause of an increase in caries prevalence among asthmatic patients has been related to the use of β2-agonist in the treatment of asthma. A decrease of the salivary and plaque pH has been detected in asthmatic children after the use of asthmatic inhalers. Reduced salivary flow rate in asthmatic children is accompanied by a concomitant increase in cariogenic microorganisms, lactobacilli and Streptococcus mutans in the oral cavity, which are contributing factors for higher caries rate in diminution of salivation and lack of masticatory movements during night, further increase the cariogenic potential in asthmatic children as the medication are generally taken at night before retiring to bed. [6] Stensson et al., [7] Shashikiran et al., [3] and McDerra et al. [8] did not demonstrate a positive association between asthma and dental caries.
According to the type of medications, the result of one-way ANOVA test for DMFT in the present impair the secretion of salivary proteins and calcium which might contribute to increase in caries. [9] One of the main reasons for an increased prevalence of caries in asthmatic children could be the reduced salivary pH which was found in our study. It has been suggested that prolonged use of β2-agonists is associated with diminished salivary production and secretion, reduced pH of saliva and plaque, and thus an increased frequency of caries. Since salivary buffering capacity has been lost, an acidic environment is encouraged and persists longer. This in turn encourages growth of aciduric bacteria such as lactobacilli and S. mutants which grow and continue to metabolize carbohydrate in the low pH environment. [2] Another factor related to an increase in caries risk in asthmatics is the decrease in pH of saliva. Plaque in asthmatics might be caused by the prolonged usage of the drug and not the disease. It has been shown that a large proportion of inhaled drug might be retained in the oropharynx. The amount of retained drug could range from 60% (dry powder inhaler with extension tube) to 80% (metered dose inhaler). [3] In addition, some dry powder inhalers contain sugar so that the patient can better tolerate the taste of the drug; like in our study, salmeterol contain 12.5 mg and salbutamol contain 7.5 mg lactose as a carrier for the active substance of the medicine. Frequent oral inhalation of sugar combined with a decrease in salivary flow rate and a decrease in pH of saliva might contribute to increase in caries.
It also appears to be a reasonable assumption that precisely because these children are under medical supervision and are considered as "problems." Asthmatics will be encouraged to intensify measures of dental self-care. Nowadays, in general, parents' care of their children's oral hygiene has improved. [10] 
Conclusions
This study shows that oral health status of asthmatic children under medication is comparatively poor with high dental caries experience, low salivary pH, and compromised oral hygiene status. Asthmatic patients are, hence, recommended to adopt more precautionary oral hygiene practices and keep their caries activity and oral health under constant check. Hence, it is important to develop collaboration between dental and medical caregivers in relation to children with asthma. A multidisciplinary approach for the treatment of the affected children is the key to improved health-care delivery and better quality of life among these patients.
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